Abstract: X-band EPR signals from human fingernails and toenails, following absorption of ionizing radiation, are a potential vehicle for determining absorbed dose during triage of potential exposure victims in a large-scale radiological incident. However, measurement of the radiation-induced EPR signals (RIS) is confounded by the presence of background (BG) and mechanically induced signals (MIS). The MIS are produced following harvesting of fingernails via clipping whereas the BG signals are present in all fingernail samples and are independent of the radiation dose absorbed. Additionally, there appears to be both stable and unstable components to the RIS and MIS signatures, and portions of all signals overlap in the same region of the EPR spectrum.
Previous work to remove the MIS has recommended soaking in water following harvesting. However, such procedures also decrease the RIS (and the BG signals) in most samples. Maintaining the samples at ambient conditions also leads to unstable signals for all three components, making assessment of the RIS component after irradiation difficult.
In this work we experimented with a dry storage method by holding the samples in a vacuum after harvesting. We monitored the time-dependence of the various RIS, MIS and BG components during storage in a vacuum at room temperature and compared these with the equivalent results obtained after storage in ambient humidity, or in water. It was observed that when stored in vacuum the unstable RIS and MIS components can be eliminated and the BG signals kept minimally small, leaving just a stable RIS and MIS signal. The stable RIS and MIS can then be separated and the RIS component isolated for dosimetry. We present detailed results concerning the identification and separation of the various components and their time-dependencies.
Conclusion:
We demonstrate that storage of irradiated fingernails under vacuum conditions at room temperature enable unstable radiation-induced and mechanically induced signals to decay whilst enabling isolation of the stable signals. This allows monitoring of the radiation-induced signals as a function of absorbed dose for potential use in emergency triage dosimetry.
